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14. The method of claim 0, wherein the mixture is exposed to the light for a 
£ifl*period of 1 0 to 20 minutes. 



REMARKS 

Claims 6-10 are currently pending in the application. Claims 1-5 have been 
withdrawn from consideration. Claim 6 has been amended. New claims 11-14 have 
been added. Support for the amendment and the new claims may be found throughout 
the application as filed including, but not limited to: claims 6 and 10 as originally filed, 
page 5, lines 8-13; page 7, lines 3-13; page 15, lines 8-20; page 11, lines 14-18; and 
figure 3. The amendments add no new matter and are otherwise proper. In view of 
the following remarks, reconsideration and withdrawal of the rejections in the Office 
Action is respectfully requested. 

7. Rejection of Claims 6-10 Under 35 U.S.C. § 7 72, First Paragraph 

In the Office Action, the Examiner rejected all of the pending claims, claims 6- 
10, under 35 U.S.C. § 1 12, first paragraph, alleging that the specification is enabling 
only for certain types of cancer, but not cancer cells generally. Applicants respectfully 
traverse. 

In support of the theory that the cancer therapy art is highly unpredictable, the 
Examiner cited Dyer, stating "the Dyer reference shows crystal violet to be inactive 
against spontaneous mammary carcinoma in vivo (No. 3513, page 123) the invention 
commensurate in scope with these claims." However, there are important differences 
between the treatment described by Dyer and the treatment described in the pending 
application. First, as discussed in greater detail below, the conventional 
chemotherapeutic methods referred to by Dyer are substantially different from the 
p/7ofochemotherapeutic methods disclosed in the present invention. Therefore, the 
poor efficacy of crystal violet as a conventional chemotherapy agent against various 
cancers does not provide any direct information with regard to the efficacy of crystal 
violet as a p/?ofochemotherapy agent. Second the treatment proposed by Dyer 
attempts to destroy tumors on the basis of the systemic toxicity of the chemotherapy 
agents. In this type of treatment, high quantities of the chemotherapy agent are taken 
over extended periods of time. At such high concentrations, selective uptake by 
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cancerous cells may be destroyed. Indeed, the fact that the crystal violet of Dyer did 
not perform well suggests that selective uptake was not achieved. As a result, the 
failure of the drug to treat the tumor may have been due to the development of severe 
side effects before the tumors could be treated. In photochemotherapeutic 
applications, much smaller doses of the crystal violet are required over shorter periods 
of time. This allows the crystal violet to be taken up preferentially by the cancerous 
cells and minimizes the potential side effects of toxicity, allowing the treatment to 
proceed until tumor growth is slowed, or the tumor is killed. For these reasons, Dyer 
does not support the conclusion that the methods of cancer treatment described in the 
pending application are unpredictable in nature. 

The standard for enablement is whether one skilled in the art could make and 
1 use the invention in view of the teachings in the specification. Applicants submit that 

the Examiner in this case is improperly holding that the invention is enabled only for 
the disclosed working example. The Examiner lists the unpredictable nature of the 
invention, the state of the prior art, the lack of guidance and working examples, and 
the extreme breadth of the claims, as the basis for the assertion that one skilled in the 
art could not practice the entire scope of the claims without undue experimentation. 
Specifically, the Examiner asserts that because the cancer therapy art is highly 
unpredictable and no examples exist to demonstrate the efficacy of a triphenyl- 
methane dye with radiation against cancer cells generally, one skilled in the art could 
not practice the scope of the claimed invention without undue experimentation. 

Applicants submit that in view of the nature of the invention and the disclosure 
of the specification, the knowledge available at the time of the invention, and the level 
* of skill in the art at the time of the invention, one of skill in the art would not have to 

engage in undue experimentation to practice the invention embodied in the pending 
claims. Amended claim 6 recites a method for treating a mixture of cancerous and 
non-cancerous cells by: 1) contacting the mixture with a compound selected from a 
group of triarylmethane dyes which are preferentially taken up by the cancer cells; and 
2) exposing the mixture to light that is capable of activating the triarylmethane dyes to 
selectively destroy the cancer cells. The invention is based on the inventor's surprising 
and unexpected discovery that these dyes have structural features that make them 
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particularly suitable for selective uptake by cancer cells. This uptake is driven, at least 
in part, by the enhanced mitochondrial membrane potential of the cells. This is 
discussed at length throughout the specification and is illustrated using leukemia cells 
as a representative example. 

The mechanism for the selective uptake of the triarylmethane dyes is not unique 
to leukemia cancer cells. In fact, in light of the disclosure in the pending application, 
one of skill in the art would understand that the mechanism operates according to the 
same basic principles in most cancer cells. As noted above, the present invention 
operates on the principle that the triarylmethane dyes selectively accumulate in cancer 
cells to a greater extent than other presently known photochemical agents. This 
preferential accumulation has been shown to be controlled primarily by membrane 
potential-driven electrophoresis and has further been shown to track the uptake of Rh 
123. In Mitochondrial Membrane Potential in Living Cells, Ann. Rev. Cell Biol., 4, 155- 
181 (1988), Chen reported the results of a comprehensive investigation of the 
selective uptake of Rh 1 23 by more than 200 cell lines/types. The results 
demonstrated that enhanced mitochondrial membrane potential is a prevalent cancer 
cell phenotype . In fact, of the cells studied, only 2% of the cells did not exhibit this 
phenotype. A copy of the Chen article is enclosed for the Examiner's convenience. 
Therefore, based on the disclosures of the Chen article and the pending application, 
one of skill in the art would understand that selective uptake of the triarylmethane dyes 
is applicable to cancer cells generally. 

Moreover, the photochemical mechanism of phototoxicity is not unique to 
leukemia cancer cells. The photochemical mechanism of phototoxicity for TAM + dyes, 
such as crystal violet, is discussed in detail on pages 21 through 24 of the pending 
application. Briefly, this mechanism involves the interaction of light with a TAM + dye 
to produce reactive phototoxic species. Such photochemical activation mechanisms 
have been well known in the art for years and one of skill in the art would recognize 
that the mechanism is not unique to leukemia cancer cells. To the contrary, the 
mechanism of phototoxicity is broadly applicable to a wide variety of both cancerous 
and healthy cells. It is for precisely this reason that crystal violet and other 
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triarylmethane dyes, having a high selectivity for cancer cells, are so valuable in the 
field of photochemotherapy. 

Thus, based on the discussion above, it seems clear that one skilled in the art 
would understand from the specification of the pending application that crystal violet 
and other triarylmethane dyes will preferentially accumulate in and kill a wide variety of 
cancer cells. Furthermore, conventional chemotherapeutic and photochemotherapeutic 
agents have been known and used for many years and one skilled in the art of 
administering such agents would be able to substitute the crystal violet taught by the 
pending application for those agents that were well known at the time the invention 
was made without undue experimentation. 

However, the Examiner need not rely only on the evidence outlined above. 
Enclosed is the affidavit of Dr. Guilherme L. Indig which presents data showing the 
efficacy of crystal violet as a photochemotherapeutic agent against human 
adenocarcinoma cells and human uterine sarcoma cells. Both of these are hard tumors 
which differ markedly from the leukemia cells described in the pending application. 
The studies of the human adenocarcinoma and human uterine sarcoma cells were 
obtained using substantially the same procedures as described on pages 9-1 1,14, and 
15 of the pending application. These data firmly establish that the methodology 
described and claimed in the present invention may be applied generally and without 
substantial modification or experimentation to a broad range of cancerous cells using 
the triarylmethane dyes recited in claim 6. 

Therefore, based on the nature of the invention, the knowledge available at the 
time of the invention, and the level of skill in the art at the time of the invention, one 
of skill in the art would not have to engage in undue experimentation to practice the 
invention embodied in the pending claims. For this reason, Applicants respectfully 
request that the Examiner withdraw the rejection. 

2. Rejection of Claims 6-70 Under 35 U.S.C. § 7 72, Second Paragraph 

In the Office Action, the Examiner rejected claims 6-10 as being indefinite 
because the claims fail to recite the amount of the triarylmethane dye being used. 
Applicants have amended claim 6 to clarify that the mixture of cancerous and non- 
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cancerous cells is exposed to an "effective amount" of the triarylmethane dye, that is, 
an amount that is effective to selectively kill or inhibit the growth of cancer cells in the 
mixture. Applicants note that the term "effective amount" is not indefinite provided 
one skilled in the art could determine specific values for the amount based on the 
disclosure. (MPEP 2173.05(c)) The pending application provides sufficient guidance 
to allow one of skiii in the art to determine what is meant by an "effective amount." 
The discussion on page 14, line 20 through page 15, line 20 provides a working 
example that includes a specific value of an effective amount of crystal violet in a 
suspension of leukemia cells and healthy murine CFU-GM cells. Thus, Applicants 
believe that the amendment to claim 6 renders that claim definite. Therefore, 
Applicants respectfully request that this rejection be withdrawn. 

3. Rejection of Claims 6-70 Under 35 U.S.C. § 103(a), First Paragraph 

In the Office Action, the Examiner rejected each of the pending claims, claim 6- 
10, under 35 U.S.C. § 103(a) alleging that the claims are unpatentably obvious over 
Dyer in view of the Manual of Oncology Therapeutics, authored by Kay See-Lasley 
(hereinafter "See-Lasley"). Specifically, the Examiner stated that it would be obvious 
to one of skill in the art to combine Dyer, which teaches crystal violet as an effective 
agent against carcinomas and sarcomas by intratumoral administration, with See- 
Lasley, which teaches a combination therapy involving both conventional radiation 
therapy and chemotherapy. The Examiner further stated that the results obtained by 
such a combination would be "no more than the additive effects of the ingredients." 
However, the Examiner did concede that a showing of greater than additive effects 
attained by the combination would overcome this rejection. 

The Examiner has failed to establish a prima facie case of obviousness. In order 
to establish a prima facie case of obviousness, the prior art references alone or in 
combination must teach each and every limitation of the rejected claims. Even in 
combination, the prior art cited by the Examiner fails to teach each and every limitation 
of rejected claims 6-10. Specifically, the prior art relied upon by the Examiner does not 
teach a photochemical method for treating cancer which includes the steps of 
contacting the cancer cell with a photochemical agent and radiating those cells with 
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light of a wavelength suitable for photoactivate the photochemical agent as recited in 
claim 6 of the pending application. 

The combination of Dyer and See-Lasley teaches only a method wherein cancer 
cells are contacted with a conventional chemotherapeutic agent and the same cells are 
exposed to ionizing electromagnetic radiation having a wavelength suitable to destroy 
the cancer cells. More particularly, Dyer teaches that crystal violet may be used as a 
chemotherapy agent to treat carcinomas and sarcomas in humans using intratumoral 
administration. Chemotherapy is a term that covers a class of cancer treatments that 
operate by treating a disease by means of chemicals that have a toxic effect upon or 
that selectively destroy cancerous tissue. (See, e.g., the online medical dictionary at 
http:Wcancerweb.ncl. ac.uk\omd\ A copy of the relevant section of this webpage is 
enclosed for the Examiner's convenience.) As noted by the Examiner, this reference 
does not teach the irradiation of the crystal violet. See-Lasley teaches using a standard 
combination of radiation therapy and chemotherapy to treat cancer cells. Radiation 
therapy is a method of treating cancer cells by irradiating them with ionizing 
electromagnetic radiation such as X-rays or gamma rays. In radiation therapy, it is the 
high-energy radiation itself that destroys cancerous tissues. (See, e.g., Harrison's 
Principles of Internal Medicine, 13 th ed., p. 1828.) The energy of the radiation used in 
conventional radiation therapy is too high to photoactivate the triarylmethane dyes and 
produce phototoxic effects. Thus, See-Lasley actually teaches two separate therapies, 
chemotherapy which operates through a chemical reaction between a cancerous cell 
and a chemotherapeutic compound and radiation therapy which kills cancer cells 
through the direct interaction of high-energy radiation with the cells. Thus, neither 
cited reference teaches exposing cells to light having a wavelength suitable to 
photoactivate the crystal violet or another triarylmethane dye, resulting in the selective 
destruction of cancer cells. 

In contrast to the cited references, the present invention provides a method for 
treating cancer cells wherein drug efficacy results from the interaction between the 
light and the photochemical compound, which serves to activate the compound and 
produce phototoxic effects on cancerous cells. As such, the result is much more than 
just the additive effects of the two ingredients, rather it is the unique result of a 
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synergistic relationship between the triarylmethane dye and the radiation. The 
Examiner's suggestion that the results of the present invention are no more than the 
additive effects of the separate ingredients is inaccurate. As discussed in the 
specification on page 10, line 23 through page 1 1, line 7, crystal violet has negligible 
toxicity toward cancerous cells in the absence of radiation having a wavelength 
sufficient to photoactivate the crystal violet. Simiiariy, radiation having a waveiength 
sufficient to photoactivate the triarylmethane dyes has negligible toxicity toward 
cancerous cells in the absence of the dyes. Therefore, if the methods recited in claims 
6-10 of the pending application provided no more than the additive effects of the two 
ingredients, the methods would produce a negligible toxicity toward cancerous cells. 
This is simply not the case. As amply demonstrated by the example and discussion of 
the pending application, the claimed methods demonstrate a pronounced and highly 
selective phototoxicity toward cancerous cells. 

Moreover, even if the cited references did teach the use of crystal violet as a 
phototoxic agent, the references would not render claims 6-10 of the pending 
application obvious. As noted above, the present invention is based on the inventor's 
surprising and unexpected discovery that certain triarylmethane dyes, such as crystal 
violet, have certain structural features that enable them to selectively destroy cemcer 
cells without substantially destroying non-cancerous cells. Although it has been 
recognized in the past that triarylmethane dyes might have the capability to destroy 
cells through a phototoxic mechanism (see, for example, Indig et a/., Recent Res. 
Devel. In Pure & Applied Chem., Vol. 3, pages 9-19 (1999)) , it was not previously 
known that crystal violet or other triarylmethane dyes could be administered in a 
manner that would result in the preferential uptake of the crystal violet by cancer cells 
and the selective destruction of cancer cells relative to non-cancerous cells. The 
references cited by the Examiner do not teach or suggest a photodynamic therapy 
based on the selective destruction of cancer cells. Therefore, the claims of the present 
invention are patentable over the cited references. 

For each of the reasons discussed above, the invention is not obvious in light of 
the cited art and Applicants respectfully request that the Examiner withdraw this 
rejection. 
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CONCLUSION 

In view of the foregoing amendments and remarks, Applicants respectfully 
request that the Examiner reconsider and withdraw the rejections discussed above. If 
Examiner Goldberg has any questions or believes a telephone discussion would 
expedite prosecution, he is invited to contact the undersigned. 



Respectfully submitted, 



Date: September 24, 2002 

FOLEY & LARDNER 
Customer Number: 23524 



By 




23524 

PATENT TRADEMARK OFFICE 

Telephone: (608) 258-4305 
Facsimile: (608) 258-4258 



-V- 




Michelle Manning 
Attorney for Applicant 
Registration No. 50,592 
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CLAIM AMENDMENTS 

6. A method of selectively killing cancer cells or inhibiting growth of cancer 
cells in a mixture of cancerous and non-cancerous cells [/>7 vitro, in vivo, or ex vivo], the 
method comprising: 

(a) contacting the mixture of cancerous and non-cancerous [cancer] cells with 
an effective amount of a compound having the structure [selected from the group 
consisting of]: 



R N R' 




wherein each R and R' is independently selected from the group consisting of 
hydrogen and methyl groups [C1-C6 linear or branched alkyl] , and further wherein the 
compound exhibits preferential uptake by the cancerous cells compared with the non- 
cancerous cells ; and 

(b) exposing the mixture of cancerous and non-cancerous [cancer] cells from 
[step] (a) to light [radiation] of a suitable wavelength to photoactivate the compound, 
wherein the compound exhibits selective phototoxicity toward the cancerous cells over 
the non-cancerous cells [whereby cancer cell death or cancer growth inhibition results]. 
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chemotherapy 

< pharmacolo gy, oncoiogy > The treatment of disease by means of chemicals that have a sp e cifi c toxic effe ct 
upon the disease producing microorganisms ( antibiotics ) or that selectively destroy cancerous tissue 
(anticancer therapy). 

(12 May 1997) 
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